Network of protein-protein interactions among iron-sulfur cluster assembly proteins in Escherichia coli.
The assembly of iron-sulfur (Fe-S) clusters is mediated by complex machinery which, in Escherichia coli, is encoded by the iscRSUA-hscBA-fdx-ORF3 gene cluster. Here, we demonstrate the network of protein-protein interactions among the components involved in the machinery. We have constructed (His)(6)-tagged versions of the components and identified their interacting partners that were co-purified from E. coli extracts with a Ni-affinity column. Direct associations of the defined pair of proteins were further examined in yeast cells using the two-hybrid system. In accord with the previous in vitro binding and kinetic experiments, interactions were observed for the combinations of IscS and IscU, IscU and HscB, IscU and HscA, and HscB and HscA. In addition, we have identified previously unreported interactions between IscS and Fdx, IscS and ORF3, IscA and HscA, and HscA and Fdx. We also found, by site-directed mutational analysis combined with the two-hybrid system, that two cysteine residues in IscU are essential for binding with HscB but not with IscS. Despite the complex network of interactions in various combinations of components, heteromultimeric complexes were not observed in our experiments except for the putative oligomeric form of IscU-IscS-ORF3. Thus, the sequential association and dissociation among the IscS, IscU, IscA, HscB, HscA, Fdx, and ORF3 proteins may be a critical process in the assembly of Fe-S clusters.